INTRODUCTION
Auditory verbal hallucinations (AVH) are sensory experiences that take place in the absence of any external stimulation while in a fully conscious state (Beck & Rector, 2003) . The phenomenon has mainly been associated with psychosis (Pierre, 2010) , and schizophrenia (Larøi, 2012) , but can also occur in other conditions such as affective disorder, personality disorder (Choong, Hunter & Woodruff, 2007) , neurological disorders (Larøi, Sommer, Blom et al., 2012) and in healthy individuals (Beavan, Read & Cartwright, 2011) . The factors and phenomenological experiences associated with AVH have, however, most frequently been investigated in patients with schizophrenia.
Nevertheless, a better understanding of AVH is still needed especially in order to provide novel and effective interventions for those who are in need of professional help for the experience. To do so requires a better understanding of a variety of factors and mechanisms, such as the interaction between AVH and mental health across different groups. In particular, far too few studies have examined the similarities and differences between those who have never experienced AVH, with those who do not need professional help for the experience, with those who do. Such an examination will, for example, help inform about how common the phenomenon is and could provide health authorities with important data and information.
How common is the experience of AVH in the general population? Prevalence rates varying from 0.6% to 84% were reported in a recent comprehensive review (Beavan et al., 2011) . Due to differences in definitions and methodology, important nuances about the experience and factors associated with AVH get lost in larger epidemiological studies (Daalman, Boks, Diederen et al., 2011; Johns, Kompus, Connell et al., 2014) . In addition, the rates appear to be lower compared to more selected samples from the general population (Beavan et al., 2011; Johns, Cannon, Singleton et al., 2004; van Os, Hanssen, Bijl & Ravelli, 2000) . Since AVH prevalence rates vary tremendously between studies, epidemiological studies specifically designed to assess AVH are needed, which furthermore include large samples from the general population, and which provide both a more comprehensive and thorough examination of the experience of AVH. We therefore report the first epidemiological survey with randomly selected individuals from the general population to specifically examine the prevalence of AVH and factors associated with AVH.
General population studies (Johns et al., 2004; Kendler, Gallagher, Abelson & Kessler, 1996; Ohayon, 2000; Tien, 1991; van Os et al., 2000) as well as studies comparing patients with schizophrenia with non-patients (Johns et al., 2014) all suggest that AVH in non-clinical and clinical groups may share some of the same psychological factors associated with AVH, such as anxiety and depression (Lawrence, Jones & Cooper, 2010) , as well as a history of trauma (Daalman, Diederen, Derks, van Lutterveld, Kahn & Sommer, 2012; Lataster, van Os, Drukker et al., 2006; Romme & Escher, 1989) . Also, reduced brain activation in non-clinical groups with AVH has been found in speech areas (Kompus, Falkenberg, Bless et al., 2013) , resembling findings from clinical groups (Hugdahl, Løberg & Nyg ard, 2009 ). In addition to this, phenomenological similarities appear to be related to the perceptual and/or acoustic aspects of AVH (Daalman et al., 2011; Honig, Romme, Ensink, Escher, Pennings & deVries, 1998; Leudar, Thomas, McNally & Glinski, 1997) , whereas differences are related to aspects such as the negative content and severity of AVH, their deleterious impact on functioning, and the significantly higher age of onset of AVH in the clinical group compared with the non-clinical group (Larøi, 2012) .
Despite these findings, a number of issues remain poorly understood. First, there is limited information on how widespread such experiences are in the general population. Second, there is limited information on how common the experience of nonclinical AVH is in different age groups, and in males and females. Third, previous studies have not examined how key characteristics differ in non-clinical AVH individuals compared with non-AVH individuals on a national level. Fourth, for tailoring idiosyncratic treatment it is important to compare individuals who have been troubled by their voices and sought professional help with individuals who have never sought professional help. Finally, there is limited information relating to whether previous studies can be replicated in different countries, with different cultures and views on AVH. We therefore report data from a national epidemiological survey carried out in Norway, which furthermore is specifically designed to study similarities and differences between individuals who have never experienced AVH with those who have experienced AVH, with an additional examination of age and gender effects.
The participants were divided into three different groups: (1) those without AVH; (2) those with AVH who have not sought professional help for their hallucinations; and (3) those with AVH who have sought professional help for their hallucinations. Specifying similarities and differences between these three groups may enable us to better understand the factors associated with the initiation, development and maintenance of AVH. Moreover, this may provide important clues as to why some individuals with AVH seek professional help, whereas others do not. In addition, such an understanding may help when developing pertinent and effective treatment strategies for those suffering from AVH, in particular for patients with schizophrenia and other mental disorders where AVH are both frequent and troublesome.
Aims of the study
The aims of our study were threefold: (1) to investigate the prevalence of AVH in a large, randomly selected sample of the general population; (2) to compare individuals who report AVH with those who do not, regarding socio-demographic characteristics and mental health; and (3) to compare those who do not seek professional help for their experience of AVH, with those who do seek professional help, with respect to voice characteristics, frequency, triggers, distress, and coping strategies used.
METHODS

Participants
A randomly selected and representative sample of the Norwegian population, totaling 8,000 individuals aged 18 years or older, was invited to participate (via a postal questionnaire) in a cross-sectional study of the occurrence of voice-hearing in the Norwegian general population. Both subjects hearing and not hearing voices were invited to participate. In order to avoid any important cultural differences in the sample, participants had to fulfill the following criteria: (1) born, raised, and currently living in Norway and (2) ability to speak Norwegian.
The randomization was conducted by the Central Bureau of Statistics in Norway. The first 1,000 individuals who completed the questionnaire received a lottery ticket as an incentive for participating in the study. A reminder was sent to all the 8,000 individuals 6 weeks after the initial invitation. A total of 169 individuals could not be reached and 11 individuals refused to participate in the study, leaving 7,820 individuals who were contacted and did not explicitly decline to participate. The study was approved by the Regional Committee for Medical Research Ethics in Central Norway (REC Central).
Of the 7,820 individuals, 2,533 (32.4%) completed and returned the questionnaire, and therefore formed the final study sample. In order to distinguish between those who do not seek professional help for the experience of AVH and those who do, the latter had to answer affirmatively to the questions "Have you ever contacted a psychologist or MD or other health professional because of difficulties related to the voices?" and/or "Have you used, or are you using, prescribed medication because of the voices?" Those who did not meet the criteria for AVH (see below for details about this) were labeled NAVH (N = 2,359), those who confirmed that they had not sought professional help for their experience of AVH were labeled NPH (N = 140), and those who had sought professional help were labeled PH (N = 30).
Questionnaire
Screening for voice-hearing was based on a Norwegian translation of the Launay-Slade Hallucination Scale (LSHS; Launay & Slade, 1981) , which is a self-report questionnaire designed to assess hallucination proneness. The version of the LSHS used was based on Larøi, Marczewski and Van der Linden (2004) and Larøi and Van der Linden (2005) . It was translated from English to Norwegian using the back-translation procedure. Compared with the original version (Launay & Slade, 1981) , the version used in our study included additional items to identify visual hallucinatory experiences and hallucinatory experiences in other modalities (tactile and olfactory hallucinations), and one item measuring the experience of feeling the presence of someone close who has passed away. In addition, this version included an item that covers hypnagogic and hypnopompic hallucinations.
Those who answered affirmatively ("possibly applies to me" or "certainly applies to me") to both item 4 ("In the past I have had the experience of hearing a person's voice and then found that there was no-one there") and item 8 ("I often hear a voice speaking my thoughts aloud") of the LSHS were invited to answer additional questions about voice characteristics. These included personification (attributed to a real or familiar person), the valence of the voice (as negative, positive or neutral), frequency, triggers, coping strategies, the emotions that the voice elicited (positive or negative reactions), age at onset, and situations related to the first onset of AVH.
In addition, all individuals were also asked to complete the Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) , which is a fourteen-item questionnaire that measures the severity of anxiety (7 items) and depression (7 items). Each item is rated on a four-point Likert scale, generating a total score ranging from 0 to 21. Both the anxiety (Cronbach's alpha = 0.82) and depression (Cronbach's alpha = 0.80) subscales showed good internal consistency.
Finally, all individuals answered questions regarding: their mental health; their use of professional help and/or medical treatment for other mental health problems, severe life events (e.g. death of a close family member, separation/divorce, bullying, imminent risk of death), as well as basic socio-demographic data (e.g., age, gender, civil status, educational level, job situation, and living situation). The questionnaire consisted of 71 items in total.
Statistical methods
The prevalence rate of voice-hearing in the Norwegian population as a whole was estimated after weighting the sample against national census data for 2011, obtained from Statistics Norway. The procedure was applied to correct for disparities between the study sample and the Norwegian population in terms of age and gender. The sample data was divided into six groups for each gender and age, which was then weighted against corresponding groups in the Norwegian population. A logistic model was used to examine the effect of gender and age on voice-hearing.
Descriptive statistics were computed for the three groups. Associations between ordered variables and the voice-hearing group were tested using the Kruskal-Wallis test. Associations between unordered categorical variables and the voice-hearing group were tested using Fisher's exact test. P-values less than 0.05 were considered statistically significant. Confidence intervals (CI) (95%) were computed for each odds ratio.
All analyses were performed using R version 2.13.1 (Ihaka & Gentleman, 1996) , which is a free software environment for statistical computing and graphics.
RESULTS
Life-time prevalence of AVH
A total of 170 (7.25%, 95% CI = 6.16-8.35) reported having AVH at least once in their life-time. The proportion of individuals who reported that they had not sought professional help for AVH (NPH group) was 6.2% (95% CI = 5.22-7.18), while the proportion of individuals who reported that they had sought professional help for AVH (PH group) was 1.1% (95% CI = 0.71-1.49).
The percentage that heard voices daily was 0.88% (95% CI = 0.45-1.33), several times a week, 1.01% (95% CI = 0.55-1.48), several times a month, 1.00% (95% CI = 0.57-1.43), monthly or less 3.32% (95% CI = 2.53-4.11), and annually or less 2.77% (95% CI = 2.13-3.42).
The highest prevalence rate was in the age group <30 years (14.6%, 95% CI = 10.97-19.00), respectively followed by the age groups 30-39 years (7.8%, 95% CI = 5.39-10.83), 50-59 years (6.4%, 95% CI = 4.45-8.79), 40-49 years (6.0%, 95% CI = 4,09-8.33), and 60-69 years (4.6%, 95% CI = 2.38-6.23). The age group with the lowest prevalence rate was the ≥70 years group (2.8%, 95% CI = 1.20-5.37). Although our data did not show an overall gender difference (Table 1) , a logistic regression model with age category and sex as covariates showed that the interaction between age and sex was significant (p = 0.04). As shown in Fig. 1 , in the age group 50-59 years, females reported significantly more AVH than men (8.4% versus 3.8%, p = 0.03), while in the age group 60-69 years, males reported significantly more AVH than women (6.4% versus 1.7%, p = 0.03). Table 1 presents the distribution of socio-demographic data according to group (NAVH, NPH, PH). There were no significant differences between the groups with respect to gender or education. The percentage of individuals who were single was significantly higher in the two AVH groups (NPH and PH group) compared to the NAVH group. Both AVH groups were also to a lesser extent in employment compared with those without AVH. Further, there was a significant difference in age between the NAVH group and the NPH group (higher mean age in the NAVH group). Lastly, the age of the women was significantly lower than the mean age of the men in the AVH groups (p = 0.03).
Socio-demographic data
Mental health
As shown in Table 2 , the Kruskal-Wallis test revealed an overall significant difference between all three groups for the HADS total score, the HADS anxiety subscale, and the HADS depression subscale. Moreover, individuals in both AVH-groups reported higher numbers of different types of severe life events than those in the NAVH-group. Bullying and the death of a close family member were the most frequently reported severe experience in the AVH groups, whereas the death of a close family member was the most frequently reported severe life experience by those who had never experienced AVH. However, there were no significant differences between the two AVH groups in terms of the experience of bullying. Lastly, individuals in the AVH groups were more likely than those in the NAVH group to have consulted a health professional or to have used drugs for mental health problems other than problems related to AVH.
The experience of AVH
As shown in Table 3 , the number of reports of daily voicehearing experiences was significantly higher for individuals in the PH-group compared with those in the NPH-group (27.6% versus 6.6%, p < 0.003). There were no significant group differences for the other frequency categories.
The proportion of individuals reporting AVH with a positive and neutral valence was higher among those in the NPH group compared with the PH group. Individuals in the PH group more often reported negative AVH and a combination of positive and negative AVH, and were more likely to hear voices commenting upon them compared with the NPH group. Even though no significant differences were found concerning commanding voices, those in the PH group acted, made choices, or let themselves be influenced by the voice more often than those in the NPH group (p < 0.02). Individuals in the PH group were also more likely than those in the NPH group to report negative feelings associated with the experience of AVH (such as anxiety, loneliness, sadness, uncertainty, jealousy, and aggression). There were no significant differences between the two groups with regard to positive reactions to the experience of AVH (such as happiness, calmness and confidence). Concerning coping strategies, the PH group was more likely than the NPH group to beg the voice to keep silent, ignore the voice, and try to understand the voice, while the NPH group was more likely to do nothing in response to the experience. By contrast, the PH group reported more often that begging the voice to keep silent (13.3% versus 2.9%) resulted in an increased AVH intensity.
Differences between the AVH groups were also observed regarding life-experiences related to the first onset of AVH. Individuals in the NPH group were more likely to report that the first experience of AVH did not relate to any particular situation, compared with the PH group that reported situations such as relational problems, heartbreak, and violence as being linked to the first onset of AVH. Moreover, compared to individuals in the PH group, a higher proportion of individuals in the NPH group reported that their experience of AVH did not disrupt their interaction with others (32.1% versus 88.3%, p < 0.002). There were no significant group differences with regard to personification (OR = 1.11, p = 0.84, 95% CI = 0.45-2.72) or age at onset of AVH (p = 0.34).
DISCUSSION
Our study investigated the prevalence of AVH in a randomised sample of 2,533 individuals from the Norwegian general Auditory verbal hallucinations in a general population 511 population. We found that the current life-time prevalence of AVH was 7.3%. Thus, AVH may be considered to be a relatively common experience, affecting more than 250,000 individuals aged 18 years or older in Norway. Of those who reported AVH, approximately 84% had not sought professional help for their experience of the hallucinations.
Our results revealed a general pattern characterized by reduced mental health and a higher number of severe life events for those who had sought professional help for their experience of AVH (PH group), followed by those with AVH who had not sought professional help (NPH group), compared with those who have never experienced AVH (NAVH group). In addition, our findings are in line with those reported in earlier studies that investigated differences and similarities in AVH in psychotic and nonpsychotic individuals (Daalman et al., 2011; Honig et al., 1998) . In these studies, patients described their experiences of AVH as predominately negative and distressing, while non-patients perceived them as predominantly positive and as not negatively affecting their everyday functioning. Further, our results reflect diversity in the two groups regarding their coping strategies. The PH group resisted the voice ("beg the voice to keep silent"), while the most frequently reported coping strategy in the NPH group was acceptance ("do nothing"). In this respect, our results for the PH group showed an interesting similarity with psychotic patients experiencing AVH, for whom the experience is to a large extent emotionally negative (the "voices" making negative comments about the patient). It therefore seems that AVH in the PH group were different from AVH in the NPH group in that the latter group did not experience their AVH as negative and distressing.
Our results regarding prevalence are in line with those reported in earlier epidemiological studies such as the Netherlands Mental Health Survey and Incidence study (NEMESIS; van Os et al., 2000) , which showed higher rates for non-clinically relevant hallucinations and lower rates for clinically relevant hallucinations (respectively 6.2% and 1.7%), and that younger age was associated with higher psychotic ratings. However, the study from the Netherlands grouped all hallucination types together, and thus it is difficult to directly compare their findings with those from our study. This aspect highlights a further advantage of our study, namely that AVH were specifically explored and examined.
Our results reflect the association between affective conditions and the severity of AVH, which is described in a recent review (Hartley, Barrowclough & Haddock, 2013) . We found that levels of anxiety and depression differed significantly between all three groups. However, the HADS total was within the normal range, both for individuals in the NAVH group and for those in the NPH group. This was not the case for those in the PH group: the average score for the PH group was above 11, indicating need for treatment (Zigmond & Snaith, 1983) . However, the scores on the HADS-D and HADS-A scales were lower for the individuals in the PH group compared with Chadwick, Lees & Birchwood's (2000) clinical sample of individuals who heard voices. This might indicate that even if an individual seeks professional help for their experience of AVH, their condition is not synonymous with serious mental illness such as schizophrenia, schizoaffective disorder, or psychotic depression. Furthermore, we also found that, compared with the NPH group, individuals in the PH group were more likely to have consulted mental health professionals and used medications for mental problems other than for their AVH.
In addition, our results confirm the association between the experience of severe life events and hallucinatory experiences described in the results in a national study of the British population (Johns et al., 2004) . Our findings showed that individuals in the PH group reported a higher number of different types of severe life events than those in the NPH group, followed by the NAVH group. A dose-response effect, with higher frequencies of different types of trauma and an escalation in the risk of voice hearing, is also reported in other studies (Shevlin, Murphy, Read, Mallett, Adamson & Houston, 2011; Whitfield, Dube, Felitti & Anda, 2005) . In addition, individuals in the PH group were more likely to report relational problems preceding the onset of AVH, compared with individuals in the NPH-group, who reported that the first onset of AVH was not related to a particular situation.
The strength of our study is its specific focus on AVH, and the use of a randomized epidemiological survey design. The limitations of our study include a low response rate (32.4%), which may run the risk of inflating the estimate of the number of people experiencing AVH in the general population. It is naive, however, to expect that a questionnaire on AVH mailed by post should yield return rates similar to those for other national surveys about a less sensitive topic. Second, no strict diagnostic criteria were employed, for example, for hallucinations (confirming that the experience also has the full force of a true perception, excluding illusions and other related experiences, etc.). Finally, the cross-sectional nature of the data precludes conclusions regarding causality. In conclusion, our study has provided important information about the extent of AVH in the general population in a Scandinavian country and culture, with an estimated life-time prevalence of 7.25%. Although our study could not empirically demonstrate which factors were associated with the initiation and maintenance of AVH, the results support other findings showing that reduced mental health and the experience of traumatic life events early in life are related to the severity of AVH. Together, these findings indicate the importance of promoting mental health, as well as the importance of interventions directed toward the experience of traumatic life events, the (negative) content of AVH, and the coping strategies used by those experiencing AVH. In addition, a focus on the experience of AVH in a national epidemiological survey might help encourage people to talk more openly about these experiences and thus potentially reduce the stigma associated with AVH.
